Background: A lack of specialists, and insufficient infrastructure and funding to scale early interventions for autism spectrum disorder (ASD) characterize low-resource settings. Integration of early intervention methods that utilize non-specialists, and involve caregivers, into existing systems of care, offers the best hope to address such unmet needs. In South Africa, a caregiver coaching intervention, informed by principles of the Early Start Denver Model (ESDM) was adapted for delivery by non-specialist Early Childhood Development (ECD) practitioners. This study explored perceived barriers and facilitators to sustainable implementation of this approach.
Introduction
The estimated global prevalence of autism spectrum disorder (ASD) is 1 in 160 people (1) . However, there is limited data on ASD in many parts of the world (2) . In sub-Saharan Africa (SSA), where over 1 billion people live, no population-based prevalence studies have been conducted, and there is minimal empirical data on ASD phenotype, etiology, and intervention (2, 3) . Yet most at-risk children live in this part of the world (4, 5) .
In a 2017 scoping review, Franz and colleagues identified eleven ASD intervention studies in SSA (2) . None of these publications explored the development or implementation of early ASD interventions on the continent (2) . Studies conducted in high-income countries, where the preponderance of early ASD interventions have been developed, suggest that early intensive behavioral intervention can reduce core ASD symptom severity and costs associated with education and related social supports (6) (7) (8) (9) (10) (11) . There is agreement that caregiver education and skills training should occur following an ASD diagnosis (12) .
Specialist providers typically implement early ASD intervention, which is problematic in most low and middleincome countries (LMICs), given that access to specialist care is so limited (13, 14) . In countries such as South Africa, there is growing recognition that specialist providers cannot address population needs for early ASD intervention (15) . For this reason, involving caregivers of young children with ASD in treatment delivery is likely to be an important potential early intervention implementation strategy.
In a meta-analysis, Reichow and colleagues examined psychosocial interventions by 'non-specialist providers' for children who had intellectual disability or 'lowerfunctioning' ASD (16) . Only two of the studies with young child with ASD included in this meta-analysis were conducted in a LMIC. In these two studies from China, 'non-specialists' were qualified teachers and community therapists who provided intervention directly to the child, without caregiver involvement (17, 18) . To our knowledge, to date, three published studies have examined Naturalistic Developmental Behavioral Intervention (NDBI)-informed caregiver coaching approaches in LMICs (19) (20) (21) . NDBIs comprise a class of proven ASD early intervention approaches that aim is to enhance communication and social interaction by capitalizing on a child's motivations and interests (22) . These intervention approaches can be taught to caregivers (22) . While two of these studies, conducted in India, Pakistan and China (19, 20) reported improvements in child and caregiver outcomes, caregiver coaches had at least a university-level Bachelor's degree. This workforce is unlikely to be scalable in low-resource environments. In the third study, conducted in India lay health workers under the supervision of specialists, delivered a 12-session caregiver coaching intervention (21) . While this study provides preliminary evidence of the feasibility and effectiveness of a non-specialist delivered early ASD intervention in India, contextual implementation challenges are likely to be different in other LMICs (23) .
Despite South Africa being an upper middle income country (24) , it has the highest GINI coefficient making it the world's most unequal country (25) . The needs of the vast majority of the population requiring early ASD intervention go unmet (23, 26) . This is true across the country, including in the Western Cape Province which is thought of as one of the better-resourced in terms of healthcare and education (26, 27) . This is due to a combination of factors, including: (I) limited ASD government services, for example, there are nine government funded ASD schools in South Africa for a population of over 52 million people; (II) most people live in poverty. More than half of South Africans live on less than 992 South African Rand (approximately USD$78) per person per month (27) . This significantly impacts South Africans ability to pay out of pocket for private services; and (III) while private services may be available in some urban centers, they are expensive, vary in quality, and likely not evidence-based (28) . Having a disability, living in poverty, and the legacy of apartheid on people of color therefore act as barriers to accessing existing education and health services (29) (30) (31) . Springer and colleagues documented racial variations in expressive language abilities at diagnosis in one of the few studies of ASD phenotype in South Africa (29) . In their study, a significantly greater number of black African children (94%) were non-verbal at diagnosis, as compared to Caucasian children (42%) (29) . Importantly, the unmet need for early ASD intervention is increasing. There has been a 276% rise in the number of children with ASD on the waiting list for special education services in the Western Cape Province, 70% of whom are under 7 years of age (32) .
Early ASD intervention research is beginning in South Africa at the University of Cape Town (33) . In one of these studies, pilot work is underway on the Early Start Denver Model (ESDM), which is an NDBI (34) . This study aims to adapt and implement a non-specialist delivered caregiver coaching version of ESDM, sensitized to the South African context, and integrated into existing systems of care (23, 26, 35 there was already interest and activity related to the model in South Africa. Therapists had received some training in ESDM, and the US-based investigator was at an academic medical center where ESDM training occurred. The Consolidated Framework for Implementation Research (CFIR) is the implementation science framework that informed intervention tailoring for the South African context (36) . CFIR defines the outer setting, inner setting, and delineates the individuals involved in intervention implementation. Information on the outer setting (economic, policy environment, and cultural/social context), inner setting (structural and cultural context), and individuals involved (organization leaders, local supervisors, non-specialist workers, caregivers who receive the intervention, and caregiver-child dyads) was gained through qualitative interviews with multi-level stakeholders (23, 26, 35) . Through developing an understanding of these three environmental layers, the intervention approach was tailored to enhance contextual 'fit' and identify implementation partners.
In South Africa, Early Childhood Development (ECD) is an emerging priority area supported by national policy (37) . The National Integrated Early Childhood Development Policy recognizes the South African governments "responsibility to ensure a sufficient number of appropriately qualified human resources, including ECD practitioners and their supervisors, to facilitate center-and non-center-based ECD programmes, including parent support programs (37) ." ECD practitioners are therefore a non-specialist workforce that can be targeted for intervention implementation.
Formative work with senior management level s t a k e h o l d e r s , i n H e a l t h , E d u c a t i o n , a n d S o c i a l Development, and the non-profit sector in the Western Cape Province identified that early ASD intervention was more closely aligned with Education Department goals than with Health or Social Development goals (26) . Therefore, the Western Cape Education Department was identified as an implementation partner. Some Education Department ASD schools employ ECD practitioners, the nonspecialist workforce supported by national policy. These practitioners typically provide services in a group setting with very limited reach (1 ECD practitioner for a class of 4 students). With only nine government funded ASD schools in South Africa (population 52 million), and long wait lists for ASD school enrollment (32) , intervention services provided in this limited group setting has minimal impact. Implementation partner schools in the Western Cape were therefore open to exploring caregiver coaching, as a means to extend early intervention services to the vast majority of children not enrolled in school, but waiting for school placement and receiving no services.
As efforts to implement early ASD intervention increase in SSA, understanding implementation barriers and facilitators is essential for successful integration of these intervention approaches into routine care (38) . Implementation of an early ASD intervention in a novel environment should be based on current knowledge about potentially effective treatment, combined with a systematic assessment of potential barriers and facilitators (39, 40) . This approach is critical because identification of context-specific barriers and facilitators may lead to certain implementation strategies (41) . A qualitative process evaluation was therefore conducted to draw on the experiences of various stakeholders who participated in the initial implementation of the non-specialist-delivered, ESDM-informed caregiver coaching intervention in South (38) . In this manuscript, we therefore examine barriers and facilitators to implement and sustain the intervention, with the goal of identifying implementation challenges and program and system strengths.
Methods

Participants
In-depth individual interviews were conducted with nine participants, recruited through purposive sampling. Participants included three South African certified ESDM therapists who functioned as ECD supervisors, two ECD practitioners and their direct school supervisors, and two caregivers and their young children with ASD who participated in the pre-pilot phase of the study (see Table 1 ). Both ECD supervisors were Head of Departments in their respective schools, had specific training in ASD, and many years of experience working with young children with ASD. While one of the ECD practitioners had many years of experience working with young children with ASD, the other ECD practitioners was in her first year post-ECD qualification and had just started to work with children with ASD. Study inclusion criteria for ESDM therapists: (I) certification as an ESDM therapist; and (II) participation in training and supervision of ECD practitioners. Study inclusion criteria for ECD practitioners and school supervisors: (I) employed by the Department of Education in a school that provides ECD services to children with ASD; (II) attendance of a four-day training; and (III) implementation of 12 sessions of caregiver coaching. Inclusion criteria for caregivers: (I) primary caregiver of a child with a confirmed diagnosis of ASD between the ages of 18 and 72 months; (II) speaks isiXhosa, Afrikaans or English; (III) lives within an area served by the Red Cross Neurodevelopmental clinic; and (IV) participates in 12 caregiver-coaching sessions.
Procedures
Ethical clearance was obtained from the University of Cape Town (HREC 039/2015), Duke University (IRB Pro00064533), and the Western Cape Education Department. Caregiver-coaching sessions occurred at two Western Cape Education Department schools, which employ non-specialist ECD practitioners and provide ASD-specific educational services for young children. Two ECD practitioners and their direct school supervisor attended a 4-day in-person training, led by a certified ESDM trainer and 3 South African ESDM therapists, where participants were introduced to concepts of caregiver coaching and ESDM strategies through "Help is in your hands" Community ESDM materials (Rogers SJ, Vismara L,
Dawson G, et al. Help Is in Your Hands: A Web-Based Tool to Help Parents Build Their Toddlers' Social and Communication
Development 2017.). During the 4-day training ECD practitioners worked with a caregiver-child dyad to practice strategies they were being taught.
All data included in this manuscript is from the prepilot phase of a larger study. The purpose of the pre-pilot was to assess the feasibility of the intervention training and supervision approach and understand whether measures used to assess child clinical outcomes were sensitive to change.
Two caregiver-child dyads, recruited to participate in the pre-pilot, received comprehensive baseline assessments. An ECD practitioner conducted twelve one-hour sessions of individual caregiver coaching. All coaching sessions occurred in a private space in the school, identified by our implementation partners. Figure 1 shows the structure of 12 sessions of caregiver coaching, where the session skill is introduced by "Help is in your hands" Community ESDM videos (Rogers SJ, Vismara L, Dawson Session skills included specific strategies caregivers can use to increase their child's attention to people and their child's communication; strategies to identify, create and use joint activity routines to engage with and teach their child; in addition to ways to use the ABCs of learning to teach their child new behaviors. "Help is in your hands" Community ESDM materials also provide video examples of other caregivers using the session skill with their child. The ECD practitioner then coached the caregiver in the session skill, in at least two activities. The goal of coaching was to provide enough support for the caregiver to experience success in implementing the new skill with their child. Coaching was followed by caregiver reflection and a discussion of generalization of the new skill across various daily activities, using a daily activities visual aid. Given that this was the first time the ECD practitioner was coaching a caregiver-child dyad they were supported in-session by a certified ESDM therapist. The ESDM therapist's role was primarily to ensure the ECD practitioner closely followed the session outline. Comprehensive follow up assessments were completed after the 12 coaching sessions.
Study methodology and individual interview questions were adapted from Curran and colleagues' multistakeholder qualitative evaluation (38) . See Table S1 for full interview guides. Interviews occurred after at least eight caregiver-coaching sessions in order to allow for participant familiarity with the coaching approach and session content. The interview guide varied slightly based on the participant group (see supplementary material for full interview guides). All interviews were in English, audio recorded and transcribed verbatim.
Data analysis
Qualitative data analysis followed the Braun and Clarke six-step process (42) .
Step one included reading/re-reading transcribed interviews.
Step two consisted of hand-coding transcripts, line-by-line and assigning a code to a sentence/ paragraph.
Step three involved identifying patterns in the data, dividing the data up into categories, and labelling data according to themes. In step four, themes were reviewed under broad categories of barriers or facilitators of implementation and sustainability.
Step five included naming, defining, and reorganizing themes and sub-themes under each category. In step six final analysis of the data was informed by the study aims and is represented in the results below. Study rigour was ensured through reflective journaling, peer debriefs and checking of the transcriptions by other team members for accuracy. The first author conducted steps one through three independently. Steps four through six were conducted by both the first author and the senior author, who reached consensus through regular sessions in which they reviewed themes, sub-themes and associated quotes.
Results Table 2 summarizes themes and subthemes as they relate to barriers and facilitators to sustainable implementation of caregiver coaching.
Implementation facilitators
Implementation of caregiver coaching was facilitated by (I) ECD practitioner baseline knowledge and ongoing supervision; (II) a positive coaching experience; and (III) clear illustration of intervention concepts from the session videos.
ECD practitioner ASD knowledge and ongoing supervision
While some participants thought it was necessary to Pediatr Med 2019;2:39 | http://dx.doi.org/10.21037/pm.2019.07.08 include ECD practitioners with prior ASD experience, with supervision ECD practitioners were able to learn intervention and coaching skills.
Baseline ASD knowledge
One of the ECD school supervisor commented: "If our ECD practitioner had more experience with autism learners, I think she would be more comfortable if she knew more about autism."
However, two certified ESDM therapists thought that a 'novice' ECD practitioner was more amenable to learning new skills:
"Because she is newer to it. I don't think she's had any formal training in autism. She is more receptive to information from us. You didn't have to declutter, to get rid of stuff that she already knew, or ideas that she had about what she'd be doing with the child. She just followed the script." Ongoing supervision Regardless of baseline ASD experience, the more coaching supervision ECD practitioners had, the more comfortable they were in their new coaching role. Both ECD practitioners supported this sentiment: "I've never engaged in something like this. I can actually see how I grew. I can actually see how I empowered this parent and through the parent, I can empower the child."
An ESDM therapist commented: "It becomes more natural as they get more familiar with the intervention and the structure of the sessions."
Positive coaching experience
A positive coaching experience was facilitated by a clear coaching structure and strong team relationships. Caregiver coaching structure The session plan, which outlined the content of each session in simple language, was found to be valuable:
"I think the coaching session, the paper that they always give to the ECD practitioner. I could see that every week they were adapted just to make it easier."
"What worked was just repetition. Repetition of having a clear structure, clear instructions on what she needed to focus on, and then sticking as closely to the content of the coaching structure as we could."
D u e t o t h i s s t r u c t u r e , p a r t i c i p a n t s r e p o r t e d understanding their roles. One ECD practitioner shared:
"My role is as a coach. My role is to empower the parent, so that the parent can help their child learn new skills. The parent goes back home and implements, then comes back to the sessions and I can see whether the parent took the skills, and went back home and practised those skills with their child." Strong team relationships ECD school supervisors reflected on the good team relationships and how this created a platform for learning:
"What's working is the relationship between everybody. Everybody plays a very big role. If we don't have a relationship amongst each other, and the trust to ask questions, we wouldn't be able to go forward."
One of the ESDM therapists noted that they had, "good enough relationships" which were "flexible". Another school supervisor commented: "It's been really good. The coach likes the ESDM therapists. They are very subtle when they coach the ECD practitioner to coach the mother. With maybe a touch or eye contact."
Clear illustration of intervention concepts from session videos Illustration of intervention skills
All participants found the videos "beneficial" to the implementation process, as the videos provided "visual" practical examples for caregivers and ECD practitioners. One of the ECD school supervisors said, "I don't think we can do the coaching without the videos." An ECD practitioner stated:
"
The video is very beneficial. It's a reminder for me of what I've learned in my training and what to coach on."
One ECD school supervisor commented: "I think the video brings more understanding to the parent. I think it gives you more confidence because you see a picture of what you supposed to do."
Caregivers found that the videos helped them understand intervention concepts: "The videos show you that when the child is interested in one thing, how to position yourself to be in the child's eye line to get his attention."
"When I watch the videos, I understand they're giving choices and the parents are allowing the child to take the lead."
Barriers to implementation
Barriers to implement caregiver coaching included: (I) complexity of some intervention and coaching concepts; (II) logistical challenges in the school setting; and (III) misalignment of video content with the South African context.
Intervention and coaching concepts
Participants described challenges related to the complexity of intervention and coaching concepts, and misalignment of caregiver coaching with ECD practitioner training in South Africa.
Complexity of concepts
All the participants expressed some difficulty with understanding intervention concepts, but the ESDM therapists, ECD practitioners and supervisors described some intervention concepts as "jargon:" "Some of the language has a fair bit of jargon in it. Like a 'joint activity routine. ' 
Even though it's really nicely explained and set up, as a professional it's much easier for me to understand. I hear it and I know what it refers to. I'm not always sure as a parent it would be that simple."
South Africa is a multi-lingual nation. Therefore, ECD practitioners' and caregivers primary language may not be English. An ECD supervisor stated:
"We have parents in our school that don't understand English. That is a barrier to their understanding of their child's diagnosis and what we are doing in the school."
Misalignment of ECD practitioner training with a caregiver coaching approach
Collaborative coaching is a new concept for ECD practitioners:
"It was a big mind shift for ECD practitioners. In South Africa, if you're a teacher you instruct the kiddos to do what you tell them to do. I think they were surprised by things that we didn't seem as focused on."
Certified ESDM therapists noted that "reflection" was particularly difficult for the ECD practitioners:
"I think around reflection, and picking up on cues from the parents, and how to balance sticking to a 'script' and listening to what parents say."
An ECD practitioner commented: "The beginning was very difficult because when we have to do reflections with the parent, there're so many things happening in that moment, that the parent couldn't remember what the child did, or I couldn't remember."
Logistical challenges
Logistical challenges in the school setting where caregiver coaching occurred, included time constraints and access to physical resources.
Time constraints
Participants reported time pressure, as they tried to fit caregiver coaching into their daily schedule. An ECD school supervisor described:
"It was a bit difficult because you teach. I have got my own class. There is a lot of potential. I think it can work, but it's difficult for us to get out of the class."
The ESDM therapists noted that the coaching put some strain on the ECD practitioners and their school supervisors.
"The Head of Department had to take time out of their schedule in order to be there. I would imagine that they were having to give an hour and a half per week to us." Access to physical resources Access to dedicated coaching space, as well as a computer and the internet were potential implementation barriers. One of the ESDM therapists stated:
"What might impact at X school is the space that we have to work in. I think it's a storage room."
An ECD school supervisor however noted that they were making their space work for coaching: "This is working at the moment. This small space that they are actually in. We have a baby monitor. We have got it all."
Other logistical issues that impacted on coaching included access to a laptop to show the videos, and reliable internet.
"The buffering of the videos, it takes forever, and there is not enough bandwidth."
Video content misaligned with South African context Mismatch of material with the South African context
An ECD practitioner reflected:
"I had thoughts that these are not our communities, that is not how our communities operate, and those are not the type of homes that our kids come from." An ESDM therapist noted: "I think it's not nice to show parents something that they can't afford. Because they start thinking, I need to have that in order to be able to do this. When in fact, the material is not the primary thing. They are a means to an end."
One of the ECD school supervisors noted that she did not want caregivers to think they needed to have "this room, lounge or TV room" to use the skills at home.
Interestingly, caregivers did not indicate that video content was problematic:
"Generally it doesn't matter whether it's in the USA or whatever; kids are all the same."
"Whenever you switch on the TV there's only Americans anyway."
Participants felt that South African videos would be of great value:
"I'd like to see us develop our own materials. I think that's going to be more useful. Not all kids have those expensive toys. We need to be able to get parents to work with things they have."
"We could reach more people if we talk the language of the country. Maybe English and Xhosa is not a bad idea if you want to target South Africans."
Facilitators to sustain the intervention
Facilitators to sustain caregiver coaching included: (I) promising child and caregiver outcomes; and (II) structural factors including ongoing supervision and changes in the school system.
Child and caregiver outcomes
Participants were optimistic about child and caregiver outcomes they attributed to the coaching intervention.
Child outcomes
One caregiver reported improvements in his child's language abilities:
"His speech has improved tremendously. He's probably up to more than a hundred, 200 words, 4-word sentences."
The other caregiver noted that her child was "showing affection," having "fewer meltdowns," his behavior had become "more manageable," and he had begun to play with his siblings:
"I find that he still keeps his distance but he will engage with his sister, he will engage in her imaginary play as well."
The ECD school supervisors also indicated "a lot" of child changes: "I've seen the boy talking more, saying single words more, requesting, verbalizing his frustrations, "no" or "help", "don't want", requesting, making choices, playing with mom, making eye contact with mom, inviting mom to play along. I've seen it first-hand."
The ECD practitioners echoed similar reflections: "I could see he's starting to pick up words, even sentences. He's gesturing with his whole body, and he makes eye contact with his mother. He's just growing, just developing all of these skills through these sessions."
An ESDM therapist noted: "We've been able to see more language, being able to stay in activities for longer, and definitely more communicative intent with his father." Caregiver 'buy-in' ESDM therapists felt the caregivers were "very invested" and "engaged":
"The Dad is really committed, and is keen to keep on coming.
He watches all the videos and he comes back and he's got questions."
An ECD school supervisor noted that the mother was: "Doing her bit, she's understanding the skills, making them her own, practising at home."
A caregiver noted factors that maintained her interest in coaching:
"It doesn't really affect your time commitment that much. We incorporate when he gets dressed, brushes his teeth, puts on his shoes, plays outside."
The other caregiver noted: "When we walk to the mall, there's a big ToysRUs sign. The ToysRUs sign is red, orange, green, blue. That's the way we taught him colors. Every day we walk past it, I go "red", now he goes "red", and now I go "yellow", he goes "yellow", "blue" and there's another "blue". It didn't take any time because we walk past it every day." Caregiver competence Caregivers reported:
"It's given me confidence to say I can do it, I can help my son.
Sometimes parents feel alone and they don't know what they can do for their child."
"The challenging part of having a special needs child is that you are not in control. When you as a parent do not know how to help, that makes you feel helpless. So, when you've been given a tool to help them, you feel empowered."
An ECD practitioner described: "Some of the parents don't know how to deal with their children. Some of them lose hope. Some of them are frustrated. If they can come to this session, at least they will know how to deal with their children."
One ECD school supervisor added: "I think this training boosts them."
Structural factors promoting intervention sustainability
Ongoing supervision and structural changes to the school system could sustain caregiver coaching.
Ongoing supervision
In order to sustain caregiver coaching, ongoing supervision would be required. An ESDM therapist explained:
"As we go along the ECD practitioners develop more skills.
I don't think we should let them at this point work on their own without supervision."
An ECD school supervisor commented: "We will continue using the therapy when the study is over, but I'm just scared that the model won't be implemented correctly."
An ECD practitioner describes her supervision experience:
"The team really supported me where I needed support. They try to break it down and make it as simple as possible for me, so I can understand what I'm supposed to coach on." Feasibility within the school system In order to sustain caregiver coaching, system-level factors need to be considered. An ESDM therapist reflected:
"If you want to give the ECD practitioner a bigger load… I do wonder how it's going to happen if they already have a relatively full day?"
"It could be sustainable if the coach was freed from other duties so they can coach different parents. At the moment, they do that in addition to other tasks."
One ECD practitioner noted: "Most of the time when I was doing the session I had to leave my children to the assistants. It's not fair because I have to be there for my children. " An ECD school supervisor felt that it would be necessary to match caregiver coaching with parts of the school most closely aligned with outreach to caregivers:
"The main focus should rather be on X because she's working with the home program."
Barriers to sustain the intervention
Barriers included structural issues of poverty, lack of reliable transport, and unemployment.
Poverty, transportation, unemployment One ESDM therapist shared:
"And what didn't work? I think it is the intrusion of reality.
The contextual factors. People are poor, and there is not great transport. We thought about them, and we knew that it's a thing we have to consider. The one child can come because the father is unemployed. I think they have more resources than this other family. So the lesson to learn here, is for us to really think how we are going to work with these families in South Africa?" The ECD practitioner described: "The children that are at our school, they actually come from a very low socio-economic, poverty-stricken families."
Discussion
This qualitative process evaluation investigated perceived barriers and facilitators to implement and sustain a nonspecialist delivered, ESDM-informed caregiver coaching intervention in South Africa. Implementation facilitators included: (I) ongoing supervision and a clear session structure; (II) a positive coaching experience, which participants attributed to the coaching structure and strong team relationships; and (III) "Help is in your hands" ESDM video materials (Rogers SJ, Vismara L, Dawson G, et al. Help Is in Your Hands: A Web-Based Tool to Help Parents Build Their Toddlers' Social and Communication Development 2017.). Implementation barriers were reported either by one participant group (for example, only ECD practitioners), or were only experienced at the beginning of the implementation process. Implementation barriers included; (I) difficulty understanding some "complex" intervention concepts; (II) misalignment of ECD practitioner training with caregiver coaching, a barrier mitigated by ongoing supervision; (III) lack of space to conduct coaching sessions, which suggest that not all schools may be able to accommodate caregiver coaching without extra financial support and appropriate facilities; (IV) lack of consistent internet access. To work around this implementation barrier, the team downloaded videos to school computers and provided caregivers with a flash drive of video material. Limited access to the internet and the cost of data in LMICs is an important consideration when designing and implementing early ASD interventions in such settings (43) ; and (V) American videos in English. The utility of local adaptation of intervention materials is well documented (44) (45) (46) (47) . This will require local financial investment. In addition, South Africa is a multicultural, multilingual nation (48) , therefore decisions to prioritize South African languages will need to be made. Importantly, even though the video material was American, all participants identified video content as contributing positively to caregiver coaching knowledge and skill.
Factors sustaining the intervention, included: (I) perceived improvements in child social communication abilities and caregiver factors such as "buy-in" and increased sense of competence; and (II) on-going supervision and support. While utilizing a non-specialist workforce for caregiver coaching may help address the capacity barrier in low resource environments (21) ; it is equally important to build specialist capacity in low resource settings. In South Africa ECD practitioners are expected to carry out their role under supervision and with the support of specifically designed programs. This is clearly specified in the National Integrated Early Childhood Development Policy (37) . Therefore, to make any evidence-based early intervention sustainable, capacity building of both a non-specialist and specialist, supervisory workforce should occur.
Finally, the "intrusion of reality" was noted to be a barrier to sustain a caregiver coaching intervention in South Africa. This includes factors such poverty, lack of transportation, and limited access to health and education services. These contextual factors are particularly relevant in this part of the world, where socio-economic challenges continue to impact caregivers' ability to access services (30) .
This qualitative process evaluation highlights key implementation barriers and facilitators of a non-specialistdelivered, caregiver coaching early ASD intervention in South Africa. It also provides information on the outer setting, inner setting, and individuals involved in intervention implementation, delineated by the Consolidated Framework for Implementation Research (CFIR) (36) , that will allow for further tailoring of the intervention approach to enhance contextual 'fit'.
While early ASD intervention may align with Education Department goals and priorities, a shift in institutional support would need to occur to make this a sustainable approach, because the Education Department does not typically provide services for children younger than 7 years (26) . Such a shift in institutional support could ensure dedicated ECD practitioner and supervisor time and resources to coach caregivers within the school setting.
Conclusions
This research forms part of a larger pilot study to improve access to early interventions for ASD in Africa (49) . The findings highlight several pertinent facilitators and barriers for further exploration. Results will inform tailoring of the intervention training and supervision approach for the larger pilot study. Larger contextual and system-level issues such as poverty, the need for ongoing supervision, and local coaching materials in South African languages could offset potential positive child and caregiver outcomes. What was your experience of the therapy?
ii.
What worked and what didn't work with the therapy?
iii. What outcomes did you see or are you seeing in your child?
iv. How did the therapy affect your time commitments at home? v.
Was it easy or difficult to include therapy in your daily schedule?
vi. Can you think of any changes or improvements we can make to the therapy that would make it easier for you to use in your home? vii. Will you be able to continue using the therapy with your child when the project is finished? Why or why not?
viii. What was your experience of the videos?
ix. What worked and what didn't work with the videos?
x.
Can you think of any changes or improvements we can make to the videos?
xi. Did the fact that these were American families and children in the videos affect how you felt about the videos?
B. Question for early childhood development practitioners who deliver the intervention i. How did the therapy work in your school?
What worked and what didn't work?
iii. How did it affect your workload, burden and space?
iv.
What do you and others in your school think about the therapy, and how has that changed over time?
v. What outcomes did you see in the children you are working with?
vi. What changes should we make to the therapy or the training?
vii. Do you think you will continue using the therapy when the study is over? Why or why not?
x. Can you think of any changes or improvements we can make to the videos?
C. Questions for school supervisors of early childhood development practitioners i. How did the therapy work in your school?
iii. How did the therapy affect workload, burden, and space?
v. What outcomes did you see in the children the ECD practitioners are working with?
vi. What changes should be made to the therapy or training?
vii. Do you think your school will continue using the therapy when the study is over? Why or why not?
xi. Did the fact that these were American families and children in the videos affect how you felt about the videos? D. Questions for certified Early Start Denver Model therapists who provide the training and supervision i. How did ESDM operate in the schools?
iii. How did ESDM affect workload, burden and space in the schools?
iv. How was ESDM received by those who worked with it in the schools, and how did that change over time?
v. What outcomes did you see or are you seeing in the children?
vi. Was there feedback and what was it?/What feedback did you obtain?
vii. What changes should be made to the ESDM training you led, the supervision you are providing, or the session structure?
viii. Do you see think ESDM would be sustainable in the school setting?
ix. What was your experience of the videos?
What worked and what didn't work with the videos?
xi. Can you think of any changes or improvements we can make to the videos?
xii. Did the fact that these were American families and children in the videos affect how you felt about the videos?
ESDM, Early Start Denver Model; ECD, Early Childhood Development.
